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Double fertilization in angiosperm is a unique phenomenon, in which one of the 
two sperm cells fuses with the egg cell to form the embryo, while the other fuses with 
the central cell to form the endosperm. Sperm cells enter the embryo sac through the 
pollen tube, and then complete the double fertilization, which is done in vivo 
surrounded by somatic tissue cells. Therefore, it is difficult to study the mechanism of 
fertilization. Following the successful isolation of sperm cells, egg cells and other 
embryo sac, the fusion of both gametes in vitro can be conducted, and the study of the 
embryo sac cells and zygote can be carried with modern cytological and molecular 
methods, which makes it possible to study the fertilization mechanism without the 
influences of somatic ovary, an ovule tissue. In present study, we isolated the sperm 
cells, mature and living egg cells, synergid cells and central cells of Solanum 
erianthum L and Allium cepa L, which creates a basis for the study of in vitro 
fertilization of Solanum erianthum L and Allium cepa L, allowing the use of 
molecular biology methods to study fertilization mechanism of Solanum erianthum L 
and Allium cepa L. 
   Isolation of Sperms of Solanum erianthum L：Pollen of Solanum erianthum L 
is bi-cellular. Generative cell was isolated by direct breaking pollen grain or in vitro 
culture of pollen tube. Generative cell can not divide into sperm cells in vitro culture 
of pollen tube. In vivo-in vitro culture of pollen tube, sperm cells can be acquired 
succesfully. 
Isolation of Egg cells of Solanum erianthum L： The ovules of Solanum 
erianthum L were digested in an enzymatic solution for 10 min, and then transported 
into isolation solution without enzymes to dissect. The digested ovules were cut 
transversely starting at the chalazal end, and then pushed their microparle to released 
egg apparatus and central cell. Viable egg cells, synergids and central cells were 
















cells could be isolated in 1 hour and could be collected to concentrate using a 
micromanipulator. The isolated sperms and egg cells could be as material to perform 
molecular biology assay to study the development mechanism of sperm and egg cell 
of Solanum erianthum L. The isolation of sperm and egg cell of Solanum erianthum L 
will make a great chance for in vitro fertilization in a dicot plant. 
Isolation of sperms of Allium cepa：Pollen of Allium cepa is bi-cellular. 
Generative cell was isolated by direct breaking pollen grain. In vitro culture of pollen 
tube, putting the mature style of Allium cepa in the medium promotes few pollen 
grains near style to grow pollen tube, but no matter what the osmotic pressure is, the 
pollen tubes are difficult to burst. In vivo-in vitro culture of pollen tube, in vivo 
culture 23h, in vitro culture 24h, sperm cells can be acquired using this method.   
Isolation of Egg Cells of Allium cepa：Viable egg cells of Allium cepa L. were 
isolated using enzymic digestion and mechanical dissection. The onion ovules were 
incubated in an enzymic solution for 50~110 min before peeling back the integuments. 
The outline of embryo sac in nucellus was seen clearly. Using a dissecting needle to 
cut the nucellus transversely and pushing its micropyle part, three cells of egg 
apparatus could be released from cut end of the nucellus. The egg cell could be 
separated with two synergids, reaching the purpose of isolation of onion egg cell. 
Enzymes are very important for isolating egg cell, and in optimal enzyme solution 
containing 0.02% Pectolyse Y-23, 0.08% Pectinase (Serva), 0.05% Cellulase 
(Onozuka RS), 0.05% Hemicellulase (Sigma), 10 egg cells (41.67%) could be isolated 
from 24 ovules in 1 h. With embryo sac development, two synergids display 
dimorphism in size. Pollen of onion is bi-cellular. Generative cell and sperms were 
isolated by direct breaking pollen grain and in vivo-in vitro culture of pollen tube. The 
isolation of onion egg cells and sperms makes a base for its in vitro fertilization, and 
provides the condition to study onion egg development using methods of molecular 
biology. 


















从 19 世纪末到 20 世纪上半期，人们对被子植物双受精现象的认知主要来自
形态学上的观察和描述，为认识受精过程积累了丰富的资料。20 世纪后半期，
随着植物胚胎学以及各种现代生物技术的应用，人们对植物双受精过程的研究有




























































































































和 Tsao（1997）报道了在玉米中研究精细胞表膜凝集素的情况，他们用 6 种不
同的凝集素对玉米精细胞进行荧光标记后，发现蓖麻毒素（RCAI）、半刀豆球蛋
白（Con A）和麦胚凝集素（WAG）呈阳性反应，表明玉米精细胞质膜含有半乳
糖、甘露糖、N-乙酰氨基葡萄糖等单糖残基[27]。Southworth 和 Kwiatowski (1996)
在油菜和百麝香百合的生殖细胞和精细胞中检测到了 JIM8 和 JIM13 这两种抗
体，他们是阿拉伯半乳糖蛋白（AGP）的单克隆抗体[28]。根据 Pennell 等人的报
道，JIM8 与油菜的精、卵细胞结合，而不与中央细胞结合，说明 AGP 可能在配
子识别中具有重要的作用[29]。在拟南芥中，JIM8 同样会和精细胞质膜发生特异
的结合[30]。Southworth(1999)用 BRSP1 抗体与白花丹等多种植物的生殖细胞和精
细胞发生特异结合，说明精细胞部分地保留了分子识别机制[31]。2002 年 Sun 用





几种植物中获得成功。Xu 等（1999）构建了百合生殖细胞的 cDNA 文库，从中
筛选出特异基因 LGC1,其表达产物定位在生殖细胞和精细胞的表面，推测可能与
精卵细胞的相互作用有关[33]。随后，Singh（2003）分离出 LGC1 基因的启动子






些在精细胞中优势表达的基因[35]。Xu 等（2002）构建了烟草精细胞的 cDNA 文
库，从 396 个克隆文库中初步筛选出 2 个在生殖细胞和精细胞中特异表达的 NtS1

















成熟逐渐降低[36]。Bai 等（2003）从水稻精细胞 cDNA 文库中筛选出差异表达基
因 RSG6，该基因从二胞花粉时期开始表达，而在成熟花粉的精细胞中活性最强
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